Human liver biopsies. Surgical specimen were obtained from subjects without liver pathology:
CCl 4 , alcohol, and GdCl 3 treatments. Adult male mice (8-9 weeks) were treated with 2 µl/g CCl 4 (10% in olive oil) or olive oil three times per week for 3-4 weeks. Male mice (7-8 weeks)
were fed a Lieber-DeCarli regular ethanol (6%) liquid diet (Dyets, Inc., Bethlehem, PA, cat#710260) for 1 or 3 weeks, and a maltose dextrin diet (equal calories) was used as control.
STOP-NIK male mice (8-9 weeks) were intraperitoneally injected with 10 mg/kg GdCl 3 (SigmaAldrich, St. Louis, MO, G7532) or H 2 O twice 1 and 4 days prior to Cre or GFP adenoviral infection (1x10 11 viral particles per mouse). Mice were treated with GdCl 3 or H 2 O for additional two times 6 and 12 days after adenoviral infection.
Blood analysis. Blood samples were collected from tail veins. Blood glucose levels were determined using glucometers (Bayer Corp., Pittsburgh, PA). Plasma ALT and ALP activity and bilirubin levels were measured using an ALT reagent set, an ALP reagent set, and a total bilirubin reagent set (Pointe Scientific Inc., Canton, MI).
Immunoblotting. Tissue samples were homogenized in lysis buffer (50 mm Tris, pH 7.5, 1%
Nonidet P-40, 150 mM NaCl, 2 mM EGTA, 1 mM Na 3 VO 4 , 100 mM NaF, 10 mM Na 4 P 2 O 7 , 1 mM benzamidine, 10 µg/ml aprotinin, 10 µg/ml leupeptin; 1 mM phenylmethylsulfonyl fluoride). Proteins were separated by SDS-PAGE, immunoblotted with the indicated antibodies, and visualized using the Odyssey infrared imaging system (Li-Cor Biosciences, Lincoln, NE) or ECL (Perkinelmer, Waltham, MA, NEL101001EA). Keratin-18 (K18) analysis was performed as described previously (2) . Briefly, liver tissues were homogenized and subjected to centrifugation (14000 rpm, 10 min, 4 0 C). Pellets were resuspended in a buffer (10 mM Tris-HCl, pH 7.6, 140 mM NaCl, 1.5 M KCl, 5 mM EDTA, 0.5% Triton X-100, 10 µg/ml aprotinin, 10 µg/ml leupeptin; 1 mM phenylmethylsulfonyl fluoride) by rotating at 4 0 C for 30 min, and then subjected to centrifugation (14000 rpm, 20 min, 4 0 C). Pellets were resuspended in a Novex TrisGlycine SDS Sample Buffer (Life Technologies, Grand Island, NY, LC2676), heated at 99 0 C for 5 min, and subjected to centrifugation (14000 rpm, 2 min, room temperatures). K18 in supernatants was separated by SDS-PAGE and immunoblotted with anti-K18 antibody (3).
Antibody information was described in Table A .
Hydroxyproline assays. Liver samples were homogenized in 6 N HCl, hydrolyzed at 100 0 C for 18 h, and centrifuged at 10000 rpm for 5 min. Immunostaining. Liver frozen sections (7 µM) were prepared using a Leica cryostat (Leica Biosystems Nussloch GmbH, Nussloch, Germany). Primary hepatocytes were grown on collagen-coated glass slides. Liver sections and primary hepatocytes were fixed in 4% paraformaldehyde for 30 min, blocked for 3 h with 5% normal goat serum (Life Technologies) supplemented with 1% BSA, and incubated with the indicated antibodies at 4 0 C overnight. The sections were incubated with Cy2 or Cy3-conjugated secondary antibodies and visualized using a BX51 microscope equipped with a DP72 Digital Camera (Olympus, Tokyo, Japan (4). Hepatocytes were grown on collagen-coated plates in William's medium E (Sigma, W4125) supplemented with 2% FBS, 100 units ml −1 penicillin, and 100 µg ml −1 streptomycin, and infected with adenoviruses as described previously (4).
Preparation of conditioned medium. Primary hepatocytes were infected with β-Gal, NIK, G855R, KA or IKKβ(SE) adenoviruses for 18 h and then grown in fresh growth medium.
Hepatocyte conditioned medium was collected 24 h later. To prepare L929-conditioned medium, 0.24 x 10 6 L929 cells were seeded on a 150 mm-plate in 150 ml DMEM supplemented with 100 units/ml penicillin and 100 µg/ml streptomycin, 1% L-glutamine, and 10% heat-inactivated (56 0 C for 30 min) FBS (Life Technologies, 10082). L929 conditioned medium was collected every 7-day for two times, filtered (0.22µM), and stored in -20 0 C.
Bone marrow derived macrophage (BMDM) differentiation. Primary bone marrow cells
were isolated from the femur and tibia of wild type mice (8-9 weeks) and cultured in DMEM supplemented with 20% L929 conditioned medium, 10% heat-inactivated FBS, and 100 units/ml penicillin and 100 µg/ml streptomycin. Medium was changed every 2-day. BMDMs were fully differentiated 6 days later, and then treated with 50% hepatocyte conditioned medium for 18 h.
Gene expression was measured by qPCR.
Hepatocyte-BMDM co-cultures. BMDMs were differentiated for 4 days, and 1x10 5 cells were seeded in an insert (Corning Incorporated, Corning, NY, 3413). WT primary hepatocytes were infected with β-Gal, NIK, G885R or KA adenoviruses. Adenoviruses were removed 18 h later, and infected hepatocytes were subsequently co-cultured with or without BMDMs for 2 days.
Culture medium was collected for ALT assays, and hepatocytes were subjected to TUNEL assays. Similarly, primary hepatocytes were isolated from STOP-NIK mice and infected with GFP or albumin-Cre adenoviruses for 18 h, and then were co-cultured with or without BMDMs for additional 3 days prior to TUNEL assays.
Electrophoretic Mobility Shift Assays. After viral infection (36 h), primary hepatocytes were scraped in hypotonic buffer (10 mM Hepes, pH 7.9; 10 mM KC1, 1 mM EDTA; 0.6% NP-40; 1 mM DTT; 10 µg/ml aprotinin, 10 µg/ml leupeptin; 1 mM phenylmethylsulfonyl fluoride), incubated on ice for 15 min, and subjected to centrifugation at 2,000xg. Pellets were resuspended in nuclear extraction buffer (20 mM Hepes pH 7.9; 0.4 M NaCl; 1 mM EDTA; 10% glycerol; 1 mM DTT; 10 µg/ml aprotinin, 10 µg/ml leupeptin; 1 mM phenylmethylsulfonyl fluoride) and incubated (with rotation) for 30 min at 4°C. Nuclear extracts were obtained after centrifugation at 10,000xg Nuclear protein (8 µg) was incubated at room temperature for 15 min with [ 32 P]-labeled NF- -agttgaggggactttcccagg-3'; Reverse: 5'-gcctgggaaagtcccctc-3') in binding buffer (10 mM Tris-Cl, pH 7.5; 50 mM NaCl; 1 mM EDTA; 1 mM DTT; 0.1 μg/μl polydIdC; 20% glycerol). Nuclear protein was pre-incubated with unlabeled NF- oligonucleotides (100-fold) for 10 min as a negative control for non-specific interaction.
Reaction mixtures were resolved on a non-denaturing gel (5% acrylamide; 2.5% glycerol; 0.25 x TBE), immobilized in a blotting paper using a gel dryer (Bio-Rad Laboratories, Inc, Hercules, CA), and visualized by exposure to auto-rad film (BioExpress, Kaysville, UT).
Viability assays. Hepatocyte viability was measured by the colorimetric 3-(4,5-dimethylthiazol- 
